In this paper a new set of current price estimates of per capita income, adjusted for each currency's purchasing power, is presented for a sample of mainly OECD countries during more than one and a half centuries. A short-cut method is used to derive current price comparisons for countries and periods in which aggregate PPPs are not available. Current price estimates of PPP-adjusted GDP appear to be more economically sound than constant price figures as economic agents react to current, not to constant, prices, and, therefore, would allow more appropriate cross-country comparisons of productivity and welfare. Country rankings in the new data set are different from those provided by earlier cross-country comparisons; among the new finding earlier U.S. leadership and the closer relative position of Britain and France over the 19th century can be highlighted.
head. 2 My aim is to produce revised estimates of PPP-adjusted levels of output at current prices as an alternative to the familiar constant price comparisons, thereby improving cross-sectional comparability. 3 These estimates yield new evidence for the ongoing debate on catching up and convergence. 4 Although subject to a margin of error, they are probably closer to ''real'' (PPP-adjusted) product per head than ''nominal'' (i.e., exchange rate converted) income. For many purposes, they are superior to the widely accepted figure for GDP per capita expressed in , 1970 dollars (Bairoch (1976 , 1978 ; Maddison (1982 Maddison ( , 1991 Maddison ( , 1995 ). My paper opens with a discussion of the short-cut methods to obtain PPP-adjusted per capita income. Section two applies the short-cut method to data in panel form for the years . Finally, section three includes a new historical data set for PPP-corrected real product at current prices and compares it with previous evidence.
I. COMPARISONS ACROSS SPACE AND TIME:
A SHORT-CUT METHOD
The substitution of purchasing power parity (PPP) rates of conversion for the accessible trading exchange rates has become common practice in comparisons of GDP across countries as the view that trading exchange rates do not measure relative price levels and do not move with them overtime has become widespread. 5 The International Comparisons Project (ICP) and, more recently, the International Comparisons of Output and Productivity (ICOP) group have provided purchasing-power-parity-adjusted exchange rates to convert GDP ex- 2 The best estimates are those by Maddison (1982 Maddison ( , 1991 Maddison ( , 1995 , who in his latest work made a rigorous examination of the best GDP measures for 56 countries, with various adjustments for coverage of the national accounts and territorial change. He specifie whether the original series were expenditure-based, industry of origin, or income. Then he merged the time series, the overwhelming majority volume indices, with the benchmark estimates of GDP level adjusted by a Geary-Khamis multilateral converter from the International Comparisons Project (ICP) sources for most of the 56 sample countries and from the Penn World Table 5 .5 for 143 nonsample countries.
3 PPP is define as the number of units of a country's currency required to purchase the same amount of goods and services in the country as one dollar would buy in the US (Ahmad (1994:54) . The PPP concept has two versions. One is a conversion factor to transfer data from one currency into another, and this paper deals with it. Another refers to the PPP theory of exchange rates, which in its strong version asserts that the equilibrium exchange rate equals the ratio of domestic to foreign price levels, while in its weak form it relates only to changes in both variables. Cf. Officer (1976) and Rogoff (1996) . 4 A detailed analysis of the new results and its implications for this debate is presented in Prados de la Escosura (2000a) . 5 For widely accepted and sound theoretical reasons conversions at nominal rates of exchange are not acceptable for purposes of comparing levels of output and welfare across countries (Balassa (1961 (Balassa ( , 1964 , Samuelson (1964) , Kravis and Lipsey (1983) , Bhagwati (1984) ). Empirical evidence gathered in recent years strongly rejects the conventional results obtained through the trading exchange rate converter Heston (1991), van Ark (1993) ), as trading exchange rates reflec only the purchasing power of goods traded internationally and are influence by capital movements, exchange controls and speculation (Maddison (1995:162) ).
2 procedure, as pioneered by Bairoch (1976) and Maddison (1982) , introduces distortions and ambiguities in intertemporal comparisons. For example, estimates expressed in 1990 PPP-adjusted dollars allow comparison between the benchmark year (1990) and any other year within the observed time series (conducted in terms of a basket of goods weighted and priced according to the tastes and preferences of 1990), but the fixe end-year estimate does not in theory allow for a comparison between any other pair of years in the time span. Moreover, the validity and interest of the comparisons depends on how stable the basket of goods and services used to construct the original PPP converters remains over time. 10 Historically, as growth occurs the composition of production, consumption and relative prices all vary, and the economic meaning of comparing real product per head based upon remote PPPs becomes entirely questionable so it could happen that comparisons based upon PPP projections might generate larger errors than comparisons using conventional exchange rates [ER, thereafter] ( Eichengreen (1986) ). 11 Furthermore, the selection of a particular PPP benchmark converter produces worrying dispersion in relative income levels (Maddison (1991 (Maddison ( , 1995 ; O'Rourke and Williamson (1997) ). Table 1 illustrates this point by comparing at different dates (1950, 1975, 1990 ) levels of real product per head relative to the U.S. for a sample of countries obtained through the extrapolation of PPP-adjusted levels of per capita GDP taken from alternative ICP benchmarks with a common set of national volume indices of product per head. Absolute deviations of extrapolated levels of product per head with respect to those ICP directly estimated for each date's benchmark appear to be above 5% and often much higher, while showing a high dispersion. This findin constitutes a clear warning against the risks of mismeasuring countries' relative levels of income over time derived from the use of a single ICP benchmark, say PPP-adjusted 1990 dollars. Short-cut solutions to the construction of PPP converters could, then, be a plausible solution to spatial comparisons of income levels and might mitigate the formidable index number problem involved in conducting over time comparisons based upon data for a single benchmark year. Short-cut methods involve regression analysis whereby the national, or comparative, price level (i.e., PPP/ER ratios) is regressed upon nominal (i.e., exchange-rate converted) product per head and a set of additional explanatory variables for a sample of countries for which PPP data are available. 12 Later, the established formal relationship is used to infer 10 Thus, relative prices would usually change after a while, rendering the base year weights obsolete.
11 Heston (1988, 1991) have attempted to mitigate the Laspeyres fixed-inde problem through the reconciliation of national accounts and international benchmark data by producing a chain index real GDP series in which the growth rate for any period is based upon international prices closer to this period. The results of Summers and Heston (1991) have been disputed because of their lack of transparence and ambiguity and later reconsidered by their own authors in PWT5.5 ). Maddison (1991 Maddison ( , 1995 , for example, argued that the ''consistentizing'' of the successive ICP rounds is a more probable source of error than national accounts. 12 Alternatively, real (i.e., PPP-adjusted) income per capita is taken as the dependent variable.
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out of sample (countries and years) levels of real per capita product using the estimated PPP/ER ratios. The underlying hypothesis behind the short-cut approach is that a structural relationship exists between the price level and basic economic characteristics (Kravis and Lipsey (1987) ). 13
13 Estimating short-cuts is clearly a different task from estimating a model since the short-cut Short-cut solutions to the problem of comparing GDP across countries were originally provided by David (1972) , Clague and Tanzi (1972) and Kravis et al. (1978b) . Nevertheless the rationale behind the technique must be defended and elaborated further. Short-cut estimates can be based exclusively on the ERconverted income as the explanatory variable (David (1972 (David ( , 1973 ; Balassa (1964 Balassa ( , 1973 Hulsman-Vejsová (1975) ). Alternatively, the estimates could include additional variables to nominal income and, thereby, break the monotonic relationship between PPP-converted and ER-adjusted income by which two countries with identical nominal income per capita will have the same real income (Clague and Tanzi (1972) ; Kravis et al. (1978b); Isenman (1980) ; Summers et al. (1980) ; Summers and Heston (1984) ; Clague (1986a Clague ( , 1986b ; Ahmad (1996) ).
Convergent and divergent forces affect price relationships across countries. International trade leads, through competition, to the integration of markets which tends to equalize (commodity and factor) prices over time. Conversely, the isolation of national economies derived from geography, history, and policies prevents market integration and so impedes price convergence (Kravis et al. (1978b) ). Kravis and his associates posited a stable relationship between purchasing-power-parity-and trading-exchange-rate-converted income conditional upon their degree of openness, relative to a ''star'' or reference country, in order to capture structural change. 14 It was expected that the more exposed an economy was to international competition, the narrower the differential between the PPP-converted and the ER-adjusted income would be while, conversely, the differential would widen for countries protected by location, high transport costs, and impediments to trade imposed by governments. 15 method's goal is to fin a reliable empirical relationship between PPP-adjusted income and a set of variables, including ER-converted income, for which data are available for out-of-sample countries or years, while in a model causal relationships are explored. Notwithstanding this caveat, a rationale should exist in the election of variables for the short-cut estimation (Clague (1986b) ). An alternative to short-cut estimates could be provided by the so-called ''reduced information method,'' which requires price data for only a selected group of goods and services. However, data availability makes this procedure more space-and time-restrictive than straightforward short-cut estimation. For examples of historical applications of the ''reduced information method,'' cf. footnote 6. For the best present-day example, cf. Ahmad (1988) .
14 They relied on ICP (Phase II) finding for 16 countries in 1970 (Kravis et al. (1978a) ). 15 Kravis and his associates used the ratio of exports and imports of goods and services to GDP as an indicator for openness and included another variable, price isolation, which looked at the concordance of changes in a country's prices (ER-adjusted) with changes in world prices, as measured by the mean squared difference between the country's and the world's GDP implicit deflators Price isolation would widen the PPP-ER differential; the rationale is that the wider the inflatio differential, the deeper the country's isolation and, hence, the lower the prices for nontradables. However, the opposite effect could also be predicted for price isolation: The higher a country's inflation the higher its prices relative to the world prices and, consequently, the lower its PPP-adjusted income. In subsequent work, Summers and Heston (1984) , using ICP Phase III data for 34 countries in 1975 from Kravis et al. (1982) , together with data for ICP Phase II, dismissed the price isolation variable to concentrate on the relationship between the PPP-adjusted per capita income, on the one hand, and the ER-converted per capita income and the relative openness measure, on the other. This method was, by 6
As Kravis et al. (1978b:221) [KHS, hereafter] observed, in the more exposed economy, a larger proportion of the commodities that enter fina production are traded, and commodity prices are thus pulled closer to world levels. This raises factor prices in the commodity producing (traded goods) sector. As a result of the tendency towards factor price equalization within the economy, it also increases factor prices in the non-traded goods sector (service and construction industries), and thus raises the fina prices of such products.
Against this view, Clague (1985 Clague ( , 1986a argued that import restrictions are associated with higher price levels and, thus, the more open an economy, that is, the lower its import barriers, the lower its price level should be. 16 Kravis and Lipsey (1987, 100) qualifie KHS earlier views by admitting, along HeckscherOhlin lines, that ''trade not only operates directly in pulling prices of tradables toward greater uniformity but affects the price of non-tradables by tending to raise the price of relatively abundant factors'' and the direction of the price levelopenness relationship varies with factor proportions. Thus, in poor countries, where labor is the abundant factor, and nontradables are labor-intensive, the expected relationship would be positive, that is, ceteris paribus, more openness should be linked to higher prices, whereas, in rich, capital-intensive countries, the more open the economy the lower its price level. 17 The ambiguity in the expected sign of the relationship between the price level and the degree of openness led other authors to explore alternative explanations of the PPP-ER differential, such as relative skills and natural resource endowments and the inflo of foreign capital. 18 the way, abandoned by Heston (1988, 1991) , who chose, as an alternative, the so-called post-adjustment price data from the United Nations, that is, the reduced information provided by UN estimates on the cost of living for international civil servants in capital cities around the world. Despite its limited representativeness of the cost of living for a country's average citizen, such an indicator has a very high correlation with PPP-adjusted income (Kravis et al. (1978b:226) ). It is interesting to notice, however, that Kravis and his associates did not use post-adjustment data because, ''particularly for a Western basket of goods, the ratio of capital city prices to prices in the rest of the country tends to be much higher in many African countries than is the case elsewhere'' (p. 228).
16 KHS, who presumably had in mind LDCs, were aware that ''a lack of openness due to protective commercial policies could lead to higher prices for traded goods'' but, in their view, the effect of protection on the aggregate price level is not clear as protection would also have a depressing impact on nontradables' prices, since tariffs or quantitative restrictions on imports shelter import-substituting industries (that is, tradables). They argued that ''to the extent development policies push up the internal prices of traded goods relative to world prices, they lead to an exaggeration of nominal GDP relative to real GDP but to the extent that they depress the prices of non-traded goods they have the opposite effect'' (KHS:222).
17 Clague (1988:241) pointed out that the choice of underlying theoretical model matters. In the specifi factors model the tariff shifts labor toward the import-substituting sector, raising wages and consequently the price of services and the aggregate price level. In turn, in the capital-labor model the effect of the tariff on factor prices depends upon relative factor endowments in the tradable sector. If import-competing sectors are capital-intensive, the tariff reduces wages and raises the price of capital, causing the price of services to fall.
18 Isenman (1980) , on the basis of the same sample of 16 countries for 1970 (ICP Phase II) used by 7
Given the theoretical foundations for the short-cut approach to deriving PPP rates of exchange, the challenge for economic historians is to explore the way in which such methods might be applied to derive real income levels for times past. Eichengreen (1986) proposed that historians should adopt the method KHS used to obtain PPP-adjusted real income for nonbenchmark countries in their crosssectional data set to derive comparable levels of GDP per head. Such an approach has the advantage of generating cross-country comparisons of real product at current prices. Thus, it would provide a more acceptable economic depiction of a country's relative position in the world than conjectural numbers based upon PPP converters for remote years. After all, people live in terms of and react to current, not to constant prices. Nevertheless the method rests upon a debatable assumption about the extent to which a structural relationship found between the price levels and a series of explanatory variables (including the nominal income) for the late 20 th century can be projected backward to derive plausible conjectures of relative levels of GDP for earlier periods of history. 19 Arbitrary as they are, the assumptions involved in short-cut estimation methods seem more acceptable than the assumption of no structural change over time implicit in the familiar backward projection of PPP-adjusted levels of present-day estimates of GDP to the past.
II. REGRESSION ANALYSIS
In this section Eichengreen's suggestion will be taken up. The variables selected and used derive from contributions to the debate on short-cut estimates of real income. My estimation procedure aimed at establishing a structural relationship, for each country, between its price level (hereafter PL, define as the PPP/ER ratio), on the one hand, and nominal GDP per head (expressed in US dollars using the trading rate of exchange), plus an additional set of explanatory variables, on the other. 20 Parameters from the resulting equation will then be used KHS, produced alternative short-cut estimates of real income per head in which the degree of openness and price isolation was replaced by the relative endowment of skills. Later, Clague (1986a Clague ( , 1986b investigated, for a sample of 31 countries in 1975 (ICP Phase III), the extent to which differences in country rankings derived from choosing the PPP or the exchange rate as a converter of national GDP into a common currency (US$) could be attributed to the endowment of natural resources (share of minerals in GDP), the international position of a country (as measured by the trade balance and tourist receipts), productivity differentials in services (proximated by educational attainment level), and macroeconomic policies (measured by the growth of money supply). A further exploration for a 60-country sample was carried out by Clague (1988) for 1980 (ICP Phase IV). The latest attempt to provide short-cut alternatives to the KHS method has been carried out by Ahmad (1996) for different data sets from ICP Phases III, IV, and V (covering 34, 60, and 56 countries in 1975 IV, and V (covering 34, 60, and 56 countries in , 1980 IV, and V (covering 34, 60, and 56 countries in , and 1985 , firs separately and then pooled. However, it was an alternative data set for 76 countries with 1985 as the base year from which the short-cut regressions were derived. 19 The proposal, which was never put into practice, would be the extrapolation of a structural relationship observed for a sample of countries to an off-sample epoch and group of countries. Balassa (1973) gave a cautious negative answer to the similar, but not identical, proposal by David (1972) of applying a structural relationship found for DCs to LDCs. 20 Alternatively, the level of real product per head (PPP-adjusted), expressed relative to the United 8 together with the values from each independent variable to derive PLs for nonbenchmark countries (i.e., out of sample years and countries). A new set of real income estimates in current prices will be obtained by deflatin levels of nominal GDP per head by the PL. 21 Some elaboration on the type of PPP chosen as the numerator of the dependent variable (PL ϭ PPP/ER) seems necessary. Binary versus multilateral approaches to cross-country comparisons come into the discussion when short-cut methods are used to produce historical estimates of real GDP. Transitivity and characteristicity conflic in PPP comparisons, and they represent a trade-off between binary and multilateral approaches to PPP (Dabán et al. (1997) ). 22 Thus, the lower the number of countries and the more homogeneous their expenditure patterns, the stronger will be the appeal of a binary approach. Characteristicity in this case will prevail despite the fact that comparisons among countries can only logically be carried out through each country's binary comparison to the reference country (usually the United States), and the results are not transitive.
In practice, the binary approach dominates most ICOP papers and pre-WorldWar-II studies, including Maddison's own (1982 Maddison's own ( , 1989 Maddison's own ( , 1991 long-run comparisons. Furthermore, despite failing to satisfy transitivity, additivity, and country invariance conditions, PPPs obtained through the binary approach provide a clearer economic meaning than multilateral methods. 23 In the present case, a sample of countries from Europe and European offshoots overseas (plus Japan) that corresponds roughly to the present-time OECD is considered. As Maddison (1982) pointed out, these are nations that tended to converge toward the patterns of demand and productivity of the star country (the United States). Moreover, data availability favors the choice of a binary approach because PPPs for 1950 were derived through the binary method (Gilbert and Kravis (1954) ; Gilbert and associates (1958) ). The adoption of the more theoretically correct multilateral approach would confin all the useable information to the post-1970 period.
The ICP convention is to defin Laspeyres and Paasche binary indices by regarding the higher income country in any pair of countries, as the base situation. That is, when the basket of goods used to compare two countries corresponds to the star country, a Laspeyres purchasing power parity exchange rate will be States, could be selected as the dependent variable. It has been argued that when real product is the dependent variable nominal (ER-converted) product as an independent variable explains most of the variance alone and leaves little room to allow for additional explanatory variables (Clague (1986b); Isenman (1980) ). Isenman (1980) used the inverse of the PL, the so-called ER deviation. Alternatively, KHS and Ahmad (1996) chose to investigate the determinants of PPP-adjusted per capita income.
21 This is identical to dividing the level of GDP per head, expressed in each country's own currency 22 Characteristicity is the extent to which the sample of items price-compared and the weights used in the aggregation reflec those of the countries being compared (Kravis (1984:10) . 23 Cf. Maddison (1982) . The two best-known multilateral methods, Geary-Khamis and EKS present problems of economic interpretation. For the former, so called ''international prices'' are obtained through arbitrary weighting, that is, countries' shares in world output while the latter is a generalised the Fisher ''ideal'' index, whose significanc is uncertain (cf. Dowrick (1998) computed (as a ratio of the aggregated value of the U.S. basket expressed in each country's own prices to that for one valued in U.S. prices). If, instead, the basket for the nonstar country is considered, then a Paasche PPP will be obtained. In turn, this means that when any country's GDP, expressed in national currency, is converted into a common currency (U.S. $) through a Paasche PPP, a Laspeyres value index will result. 24 In fact, only when Paasche PPPs are chosen and, therefore, Laspeyres value measures are obtained (that is, when GDP is estimated at U.S. relative prices for the whole set of countries), will transitivity be kept within the star-country system (Kravis (1984:8-10) . 25 David (1973 David ( :1269 favored the use of a uniform set of prices when time series and cross-section data are pooled, and noted that the uniformity of the direction of the expected bias present in Laspeyres quantity comparison between all possible pairs of countries . . . can be guaranteed by selecting the uniform price weights from the country which is situated at the upper extreme of the range of real per capita incomes. 26 Moreover, binary PPP-converted GDP estimates do not suffer the incomparability problem of the multilateral approach that emerges when country coverage changes over time, since a set of countries is compared simultaneously (i.e., multilaterally) and, therefore, the addition or deletion of countries alters the relationship between any pair of countries (Ahmad (1994:57-60) ).
Finally, the Laspeyres PPP-converted real product (that is, real GDP obtained through a Paasche PPP) is the binary comparison that comes closest to the multilateral Geary-Khamis PPP-converted per capita GDP since, in the latter, countries are weighted according to size. However, both Paasche and GearyKhamis PPPs tend to be vulnerable to the substitution bias or Gerschenkron effect, that is, the tendency for the quantity index to be lower the higher the correlation between its own price structure and the price structure used for valuation. The reason for this is that valuation by a country's own prices leads to a lower aggregate valuation of its GDP because the set of quantities produced has adapted to this set of prices. As Kravis (1984:9) observed, countries tend to consume relatively more of those goods for which prices are relatively low. 27 In other words, when Paasche PPPs are used the relative position of the star country 24 In algebraic form,
where P(Q) are prices (quantities) for each country (i) or the star country, the United States (0). In other words, current GDP at national currency divided by a Paasche PPP equals a ''quantity'' Laspeyres index. Conversely, a Paasche ''quantity'' index will result when a Laspeyres PPP is used.
25 Transitivity through the star country, as in Paasche binary comparisons, represents, however, the disadvantage of making the results depend upon the selection of the base country.
26 Against this view, Balassa (1973 Balassa ( , 1974 suggested the Fisher ''ideal'' index as the suitable weighting scheme that was supported from a theoretical position by Samuelson (1974) . 27 In fact, the actual PPP-adjusted relative level of a country will be overestimated by a Lapeyres quantity index and understimated by a Paasche quantitity index (cf. Dowrick (1998) ). Balassa (1973 Balassa ( :1260 states that ''assumming identical and homothetical indifference maps in the countries under comparison, Hicks' substitution theorem will lead to the conclusion that a country's consumption pattern will be 'slanted' towards goods whose prices are relatively low in that country. '' tends to worsen as compared with its position in alternative results derived through Laspeyres or Fisher PPPs.
My selection of independent variables presupposed explanatory potential and data availability for some 20 countries covering a time span of more than one and a half centuries. Along with nominal per capita income, the independent variables considered here include openness, measured by the trade ratio to GDP corrected for the country's size, and the net inflo of capital proxied by the current account balance, as a proportion to GDP, since data are widely available after 1913 and, for most advanced countries, for decades before World War I.
A word should be said firs about the exclusion of an education variable in the short-cut equation. 28 There is agreement among scholars about the association between education and higher income levels. Clague (1986b:315) , for example, stated that ''the level of education may serve along with nominal income to give an indication of the level of real income,'' while Isenman (1980:67) pointed that ''the KHS PPP [income] estimates may be a relatively useful index of welfare, or of meeting 'basic needs' in poor countries.'' Actually, a similar concept underlies the UNDP's Human Development Index which combines longevity, access to knowledge (measured by education indicators), and real income in order to provide a minimal measure of welfare. 29 Moreover, the data set presented in this paper provides new evidence against testing the new growth theory in which the initial level of human capital, often approximated by education enrollment, is an explanatory variable for a country's growth rate. Since the new real per capita income data set could be used to test growth theory and to construct Human Development indices over the long-run, I do not include education indicators as regressors in the short-cut estimate of the PL that will be, in turn, used to derive measures of real product per head. No variable was included for natural resource endowment since this factor is highly correlated with size (Perkins and Syrquin (1989) ) and will most probably be captured by the size variable. 30 The definitio of each variable and summary statistics are provided in Table 2 . Brief comments on each independent variable including its expected correlation with the price level will be necessary before the results from the econometric exercise are presented.
First, nominal GDP per head is assumed to capture the price level in the tradable sector of the economy. Figure 1 shows, for the countries and dates for which PPPs exist in the period 1950-1990 (see Table 3 ), how closely manufacturing wages, which condition tradeable prices, correlate with nominal income, though the association becomes less than proportional as income goes up. 31 Wages in the tradables' sector really matter because, given internal mobility of labor (and restrictions to external mobility), they also affect wages in nontradable production and, consequently, the price level for non-tradables and, in turn, the aggregate price level. A positive correlation between nominal per capita income and the price level should be expected. Figure 2 supports this hypothesis but the evidence also points to a more than proportional increase in the price level as nominal income rises.
Second, net capital inflo is approximated by the current account balance (with its sign changed), and because a net inflo of capital represents an increase in expenditure while domestic output is held constant, ceteris paribus, the expected relationship should be the larger the net capital inflo , the higher the price level (Clague (1986a) ). 32 Third, the degree of openness, define as the ratio of commodity exports and imports to GDP, is included on the grounds that the variable captures structural change over time. 33 A negative relationship between openness and the price level 31 The evidence for wages refers to earnings per hour in manufacturing industries. The source is ILO Yearbooks for the countries and years covered in Chart 3. The evidence for nominal income is refered in Table 9 . 32 In addition, inward transfers pull labor out of tradables into nontradables, lowering the marginal costs and relative price of commodities (Clague (1986a:321) ).
33 Countries more exposed to international trade tend to grow faster (Dollar (1992); Feder (1983); Frankel and Romer (1996) ; Ben-David and Loewy (1998)). Sources. As in Table 9 .
can be predicated (Clague (1985 (Clague ( , 1986a ), although it could be argued that, in addition to equalizing the prices of tradables, trade raises the price of abundant factors and, thus, affects prices of nontradables. 34 Hence, the direction of the relationship between openness and the price level will depend on whether capital or labor is the relatively abundant factor (Kravis and Lipsey (1987) ). Thus, trade in LDCs operates to raise wages for the nontradable sector (that is, the sector which made intensive use of the abundant factor, labor) increasing, consequently, nontradable prices and, in turn, the aggregate price level. Then, a positive rather than a negative association between openness and the price level should be expected. Nonetheless, despite the fact that countries in the European periphery could be depicted as LDCs prior to 1960, it could be argued from the characteristics of the sample of countries included (mainly post-World War II western nations) that the expected relationship would most probably be negative. Since the structural relationship between the PL and the set of independent variables derived from the short-cut method will be applied to out of sample countries and years, it would be wise to allow for a country's relative abundance of labor, that is, for a country being relatively poor, and a way of doing so is to introduce a Periphery dummy variable that takes value one when a country's nominal per capita income is equal to, or less than, half the star country's income, and zero otherwise. 35 The posited relation between the Periphery dummy and the price level is, for the reasons stated above, a positive one. Openness is very sensitive to the geographic characteristics of a country, especially to its size, measured either by its physical surface or by its population, and to its distance from potential trading partners (Frankel and Romer (1999) ). 36 An inverse relationship between size and the trade ratio has been often posited. 37 Lower trade ratios are associated in large countries to the fact that their 35 Alternative specifications in which by Peripheral was meant a country whose income per head ranged between 40 and 60% of the star country's income, were also tried. The best statistical results (goodness of the fi and robustness to cross-section dummies) were obtained for the 50% threshold. 36 Lack of historical evidence prevented the inclusion of services in the trade ratio. 37 Perkins and Syrquin (1989) , p. 1696, show, for a large sample of countries in 1970, that the trade ratio is negatively correlated with population (Ϫ0.39) and total area (Ϫ0.36). Years and Country, 1950 1950 1970 1975 1990
Sources. 1950, Gilbert and associates (1958) , Table 5 ; 1967, Kravis et al. (1975) , Tables 13.12 and 13.14; Canada for 1965, from West (1967); 1970 , Kravis et al. (1978a 1975 , ICP PPPs in Maddison (1995) , Tables C-2 to C-6. composition of supply matches their demand more closely than in the case of small countries. 38 In addition, it can be argued that commodity trade ratios to GDP provide a downward biased index of openness over time as the composition of output shifts toward services with economic development (Irwin (1996); Feenstra (1998) ). The choice of total aggregate activity (GDP) instead of the less historically accessible commodity output, as denominator in the trade ratio is supported by the fact that the trade ratio is measured here relative to the star country, i.e., the United States. Therefore, the downward time bias in the numerator (each country's trade ratio) is canceled by a similar time bias in the denominator (the U.S. trade ratio). A comprehensive measure of openness is proposed here as the trade ratio corrected for size and relative labor abundance (proxied by the Periphery dummy). 39 The rationale for the inclusion of size in the short-cut regression is an attempt to correct for the downward bias in a large country's 38 Transport costs, natural resource endowment, economies of scale, and inward-looking strategies all contribute to lower trade ratios in large countries (Perkins and Syrquin (1989) ).
39 Lack of data on countries' geographical trade composition prevented including the distance from potential trading partners as an additional variable in the definitio of openness used here. GDP per head, 1950 GDP per head, -1990 . Countries (and dates) as in Table 3 . Sources: Price level (PPP/ER), PPPs, Table 3 ; ER, GDP per head, Table 9. openness when measured by the trade ratio. Size is measured both by population and area as the two indicators are not always coincidental (e.g., Japan and Canada). The expected relationship between openness (trade ratio and size) and the national price level is negative. 40 Lastly, alternative monetary regimes may affect the national price level differently and, thus, a time dummy taking value zero for the Bretton Woods era (1950-1970) and one, thereafter (1970-1990) , was also tried. 41 All available, directly computed Paasche PPPs have been included in the regressions, including calculations for 1950 by Gilbert and associates (1958) and for by ICP (from rounds I to VI, covering a growing sample of countries, at five-yea intervals, for 1970-1990, together with evidence for 1967 and 1973) ( Table 3) . 42 The countries considered include all OECD members for which benchmark estimates were derived, together with Argentina, an ''area of new settlement'' that completes a group of comparable countries: Australia, New Zealand, and Canada. My choice was to restrict the sample size so that differences in economic organization and culture were kept to a minimum, even though income, climate, and dependence on trade varied significantl across the sample.
FIG. 2. Price level and nominal
Short-cut estimation have been carried out by pooling the data for all crosssections. Thus it allows for changes in the relationship between the price level and nominal per capita income and the rest of explanatory variables over time. 43 Estimation with panel data techniques has the advantage of increasing the degrees 40 Clague (1988) , p. 241, emphasized, however, a positive relationship between country size and the price level if increasing returns to scale are assumed for tradable production but not for nontradable production. 41 The AMR dummy could be seen as a compromise for the out of sample years since from the exchange rate point of view, the Bretton Woods epoch has been associated with the Classical Gold Standard era and the post-Bretton Woods years might be an acceptable aproximation for the Interwar years. Intuitive associations along these lines could be derived from Bordo and Schwartz (1996) . 42 The pre-1970 sample could have been enlarged with the detailed extrapolations from 1950 to 1955 by Gilbert and associates (1958) and to 1960 by Kravis (1965) and Denison (1967) , independently. Moreover, following Kravis and Lipsey (1987) and Dabán et al. (1997) , PPPs could have been estimated for missing years in the 1970-1990 bracket by projecting actual PPPs with the inflatio differential between each country and the United States, following a weak version of the PPP doctrine. Widening the coverage, in particular, for the pre-1970 period would afford the advantage of a more balanced sample of countries over 1950-1990 but with a larger measurement error. I decided to restrict the sample to those countries and years for which PPPs (and, thus, PLs) have been directly computed and not extrapolated. I have carried out, however, the same set of regressions presented in Table 4 for an enlarged sample (including extrapolated PLs for 1955 and 1960) without findin strong discrepancies between them. 43 In the case where the largest set of countries is a priority, choosing the latest and most sophisticated ICP round, as in Maddison (1991 Maddison ( , 1995 and Ahmad (1996) , may be justified In the present case, this choice is unclear since characteristicity prevails over transitivity and, more important, opting for a single benchmark implies a loss of information given the fact that, from the point of view of indirect estimation of PPPs for earlier periods, all information from different ICP rounds should be considered. As Heston and Summers (1993:359) put it, ''we should view the results of successive benchmark comparisons as informing us about the relative positions of the countries throughout the period covered.'' 16 of freedom and, therefore, the robustness of the resulting parameters. Finally, the goodness of the fi and the stability and significanc of parameters over different specification were the criteria used to choose the preferred set of equations. Table  4 reports regression results obtained through generalized least squares (GLS) with cross-section weights to control for autocorrelation and heteroskedasticity. 44 For nominal income and openness (trade ratio and size indicators) a statistically significan association with the price level (either isolated or interacting with each other) was found, positive for nominal income and negative for openness. The Periphery dummy was found statistically significan and positively associated to the PL. Net capital inflo , approximated by the current account balanced with changed sign, showed a positive and significan relation with the national price level, as hypothesized. Finally, the dummy for alternative monetary regimes (AMR) presented a negative correlation, but not statistically significan at 0.10, with the PL. 45 All statistically significan variables but net capital inflo proved 44 Additionally, since variances within cross sections might change over time, White heteroskedasticity consistent covariances were estimated. Alternative regressions without intercept were also tried but the finding in Table 4 were not altered significantl . 45 The natural resource endowment, proxied by hectares of agricultural land per person (data from Hayami and Ruttan (1985) and Prasada Rao (1993)), was also tested as an explanatory variable and Sources. Dependent variable, as in Table 3 ; independent variables, as in Table 9 . Notes. * Not significan at 0.10. Standard errors in brackets. All variables are expressed in natural logarithms and are computed relative to the United States. robust over time as parameters remain stable and highly significan when a dummy variable for each cross-section was recursively introduced in the short-cut regressions. Net capital inflo was, therefore, omitted and only nominal income, openness (trade ratio and size) and the Periphery dummy were taken into the short-cut method to derive price level estimates.
Price levels (PL) were obtained by applying the parameters obtained from Eq. (II) in Table 4 to the value of each independent variable. I opted for this specificatio as it is not only the best and most robust one but takes on board differences in relative factor endowments, captured in the Periphery dummy, which are a most relevant element for out of sample forecasts. The explanatory power of the independent variables in the best short-cut regressions can be gathered from Table 5 . It is worth noticing the dominant impact of nominal income on the PL and the extent to which the impact of the trade ratio is amplifie by the size measures while partly muted in labor-abundant Peripheral economies.
The purpose of the short-cut method, it should be recalled, is to provide conjectures on deviations between PPPs and known ERs, that is, the extent to which national price levels deviate from the U.S. price level. Errors of measurement reside in these deviations. Fortunately, some measure of those errors can be computed when the estimating procedure to derive price levels for nonbenchmark countries is applied to benchmark countries presented in Table 1 and the forecast PL are compared to the ICP directly computed ones (Summers and Heston (1984:218) ). In Table 6 measurement errors are provided by the mean absolute deviation (and its standard deviation) from ICP national price levels for alternative estimates. The measurement errors in the new estimates (within 7%) compare favorably with those observed in earlier data sets. 46 showed a positive association, but one lacking statistical significance with the price level. However, since arable land is highly correlated with population and physical surface (Perkins and Syrquin (1989) ), natural endowments might be captured by the size variable, rendering statistical results nonsignificant Alternative specification in which size variables were excluded did not improve its statistical significance and the variable was discarded. 46 Maddison's deviation for 1990 should be zero by construction (cf. Maddison (1995) ) but instead The main difficulty and potential source of error, however, does not reside in the short-cut approach but in the application of a structural relationship derived from advanced western economies over the past 50 years to earlier and different historical contexts even for the same group of countries. 47 A way of testing the reliability of out-of-sample inferences derived through the short-cut method is to compare the resulting national price levels to those obtained from direct computations for a remote year, say 1913.
In Table 7 , estimates for the aggregate economy are confronted with direct calculations for partial and sectoral aspects of economic activity. Thus, PLs derived from Williamson (1995) refer to basic needs while those obtained from Broadberry (1994 Broadberry ( , 1997 provide PLs from sectors in which tradable goods dominate ouput. 48 Such a scattered evidence renders the comparison almost impossible. Price levels for food get closer to my indirect PLs for aggregate activity than those constructed from food and rent, while PLs in tradable sectors (as it is mostly the case of agriculture and manufacturing) appear to be higher than my estimates for the whole economy. A more meaningful comparison could be established at least for the U.K. if food and rent PLs were accepted to represent those for nontradable sectors on the grounds that basic necessities constitute the main determinant of wage differences in services and construction, as these are a 4% deviation ratio has been detected that perhaps could stem from discrepancies between OECD successive national accounts.
47 Balassa (1973 Balassa ( , 1974 argued against extrapolating a PPP-trading exchange ratio derived from developed nations to underdeveloped nations on the grounds of their different patterns of development and resource endowment as well as the LDCs' higher government intervention in foreign trade. In the present case, it should be noted that a more homogeneous group of market economies from Europe and the European offshoots (plus Japan) is considered throughout the entire period and that their relative degree of openness is taken into account. 48 Consistency with the choice of the United States as the ''star country'' for Paasche PLs prevents me from considering a larger range of countries for which PPPs have been computed for agriculture and manufacturing (Dormois and Bardini (1995) ; Burger (1997) ; O'Brien and Prados de la Escosura (1992)). labor intensive activities and productivity differentials are supposed to be narrower there than in the tradable production. Once this assumption is accepted, the price level for the whole economy can be derived just by weighting the sectoral PLs with each sector's share in GDP. The resulting aggregate PL for the United Kingdom amounts to 0.84 (United States ϭ 1.00), a figur identical to the one obtained in Table 7 (Col. I). 49 The striking coincidence should not translate into overoptimism about the reliability of the short-cut method and its results must be used with caution until systematic testing for a representative group of countries at different benchmarks establishes its reliability. Meanwhile, users of the new estimates of national price levels should remember the warning of Kravis (1984:18) about extrapolations to nonbenchmark countries:
on average, the short-cut estimates . . . come closer to the truth than exchange-rate conversions. The difficulty is that the margins of error . . . still create a degree of uncertainty about relationships among individual countries that may be deemed unacceptable for some operational purposes.
III. THE NEW GDP DATA SET: SOME IMPLICATIONS
A new set of Laspeyres levels of real product per head at current prices was computed by deflatin levels of nominal GDP per capita (i.e., converted into 49 Using sectoral shares from the 1907 UK Census to weight sectoral PPPs (Table 7) , the result is 0.067 ϫ 1.1807 ϩ 0.342 ϫ 0.9025 ϩ 0.591 ϫ 0.771 ϭ 0.843. When the PL for manufacturing obtained from Burger (1997) is chosen instead, the result is 0.856. 
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dollars through the trading exchange rate) with the estimated Paasche PLs. 50 Perhaps the best way of drawing some preliminary inferences from the new data set is to compare it against available (PPP-adjusted) GDP estimates produced by Bairoch (1976) in constant 1960 dollars, by Maddison (1995) in 1990 dollars, and with estimates in current dollars derived from trading rates of exchange, the alternative country sets are ordered from the highest to the lowest income level. 51 Since it could be claimed that the discrepancies across data sets can be attributed in part to the inclusion of improved data in the latest estimates (including Argentina, Austria, Belgium, France, Germany, Greece, Hungary, Ireland, Italy, the Netherlands, Portugal, Spain, and Switzerland), the figure of Maddison (1995) have been revised to incorporate the latest GDP data available, matching the country data used in my new estimates. 52 Thus, real product per head at current prices (relative to the US) for more than 20 countries over 1820-1990 are displayed in Table 9 . Clearly, country rankings vary according to the data set selected to carry out international comparisons. Yet there are several correlations across data sets that persist over time. Top and bottom countries in the ranking remain roughly the same on all the estimates. High Spearman rank correlations among alternative data sets, if the early 19 th century is excluded, support the idea of ranking persistence (Table 8 ). The favorable position of countries in the ''areas of new settlement'' and the backward position of countries located along the geographical periphery of Europe (to the south and the east) remain at least till 1950. The advantage of countries in the New World over Europe in the 19 th and early 20 th centuries suggests that high land-labor ratios prevailed over gains from structural change derived from the firs industrial revolution. The resource-abundant countries benefite from institutional restrictions on trade and factor mobility during the firs half of the 20 th century (Nelson and Wright (1992) ; Broadberry (1997) ). 50 This is identical to converting each country' own currency GDP per head into dollars at the PPP exchange rate. See footnote 21. 51 A previous conversion was required from Geary-Khamis to Paasche PPP converters to transform Maddison's ''international'' dollars into U.S. dollars, that is, countries' output per head expressed at U.S. relative prices, for 1990. Maddison (1995, Table C-6) provides the appropriate ratios for the conversion. I have chosen to use only Maddison's latest set of figure expressed in U.S. 1990 dollars but his earlier sets (in 1970, 1980, and 1985 U.S. dollars) could also be considered in the comparison (Maddison (1982 (Maddison ( , 1989 (Maddison ( , 1991 , and the results would reveal, as already pointed out by O'Rourke and Williamson (1997) , significan differences about country rankings due to the fact that each different numeraire (1970 or 1985 U.S. dollars) is linked to a different ICP benchmark and also to Maddison's revision of countries' data. Cf. also Table 1 . 52 Maddison's series have been linked to the new data available for national estimates of real product per head. Most segments replaced in Maddison's series correspond to the 19 th century (see Table 9 for details and sources). No attempt has been made, however, to update Bairoch's estimates as they were computed more than two decades ago and only U.S. figure were interpolated for missing years using Maddison (1995) . In addition, Bairoch's computation procedures are not expressed in enough detail to allow replication and his data base is quite different from those used both in Maddison (1995) and in my new estimates. 21
Besides, labor-intensive countries in Southern and Eastern Europe remained relatively backward while the internal differential between south and east appears to be relatively stable over the long run. But what differences can be observed between the new and the older estimates? In the firs place, U.S. leadership seems to have emerged earlier. Measured in per capita income (adjusted for its purchasing power) and at current prices, America was already ahead of the western world, Australia excluded, by 1880. Furthermore, the overall superiority of areas of new settlement is less discernable even though their privileged position is still there. Thus, U.S. comparative advantage based upon an intensive use of natural resources (Wright (1990) ) together with shifts of resources away from agriculture (Broadberry (1997) ) seem to be the clues for the United States overtaking the UK. The endogenous nature of U.S. natural resource endowment (David and Wright (1997) ) and its large market scale help to explain American success among resource-abundant countries and with respect to Europe (Abramovitz and David (1996) ). This findin is congruent with Bairoch's numbers for the post-1880 period, but is at odds with Maddison's Sources. Table 9 . Note. ICP directly estimated levels of real product per head substitute for my short-cut estimates whenever available (see Table 3 ).
figure which show the United States behind the United Kingdom (and Australia and New Zealand) until the eve of World War I.
My new estimates suggest that while the United Kingdom had already fallen behind the United States by 1880 its relative position was, in turn, closer to that of France. In the late 19th century, French product per head moved from 17% below the U.K. level in 1880 to a differential of a mere 9% on the eve of World War I, when its real income stood still above the German level. The estimates question more pessimistic figure offered by Bairoch, Crafts (1984a) , and Maddison and provides qualifie support for the revisionistic picture of two distinct but comparable paths to 20 th century drawn by O'Brien and Keyder (1978) . 53 Despite the upward adjustment of 19 th century Germany's income level (introduced to allow for the fact that German national accounts are expressed net and not gross) this country does not retain the relative per capita income to the United States shown in Maddison's data set. 54 Germany does display, however, a clearer tendency to catch up with the United Kingdom than in earlier estimates (including those of Crafts (1983) and Fremdling (1991) Maddison (1991 Maddison ( , 1995 focuses existed prior to World War II. If a wider and more geographical definitio of Peripheral countries than usual is accepted, it appears that differences between Scandinavian and Latin countries emerged during the late 19 th century (O'Rourke and Williamson (1997) ). By mid-19 th century differences in real income between Scandinavian and Latin or Central European countries were narrow. A widening gap between Scandinavia and southern Europe appeared by the turn of the century with Norway and Sweden catching up with an enlarging Core. On the eve of the Great Depression only Finland and Italy were still part of the Periphery among Maddison's advanced 17 and it was not until the 1960s that the European Periphery as we know it today was settled.
As they stand, the differences between new and earlier real income estimates are accounted for by the variations in price levels. My new data set suggests that, relative to the United States, 19 th century price levels in Australia and New Zealand, in the U.K., and in Belgium and the Netherlands were, in fact, higher than those implicitly assumed in Maddison's well-known estimates. This observation raises the central question explored in this paper: which of the several data sets currently available for purposes of international comparisons of productivity levels and standards of living is the most reliable? The answer must reside to a Sources. Trading exchange rates, national sources up to 1913, such as Carreras (1989) , Lains (1995) , Lazaretou (1995) , Mata and Va l e rio (1994), , and, especially, cross-country quotations from Antio (1992) , Posthumus (1946) , Schneider and Schwarzer (1990) , and Schneider et al. (1993 ) For 1913 -1938 , League of Nations' Yearbooks and U S Statistical Abstract; IMF Yearbooks for The Maddison (R) column, refers to GDP per head expressed in 1990 U S dollars (at U S relative prices), computed from Maddison (1995) but revised with the latest GDP data available for each country as explained in the sources below in order to make it consistent with the new estimates Maddison's 1990 ''international dollars'' (Geary-Khamis) were previously converted into U S dollars with Maddison (1995, Table C-6) own appropriate ratios The Bairoch column derives from Bairoch (1976 Bairoch ( , 1981 Bairoch ( , 1989 , and refers to GDP per head in 1960 U S dollars New current price estimates of GDP per head (column under Prados de la Escosura) are computed by converting product per head expressed in national currencies into U S dollars with Paasche PPPs derived from Eq (II) in Table 4 and represent real income expressed in U S relative prices (Laspeyres values) Nominal GDP estimates are (whenever possible) define at market prices per head and come from the following national sources stated below or from Mitchell (1992 Mitchell ( , 1993 Mitchell ( , 1994 ) or from OECD National Accounts and UN Yearbooks Population and trade figure are taken mainly from Mitchell (1992 Mitchell ( , 1993 Mitchell ( , 1994 , and from the League of Nations, UN, and UNCTAD Yearbooks, unless stated in the national sources below Area surface comes from the World Almanac (1988), Cook and Paxton (1975) , and, for Greece, Kostis and Petmezas (1998) National sources:
Argentina GDP, Taylor (1998) for 1885 (Cortes Conde (1997 for 1875-1935 at constant prices) Austria GDP, data for Imperial (Habsburg) Austria are from Kausel (1979) Belgium GDP, Horlings (1997 Horlings ( ), 1830 Horlings ( -1913 ; average of GDP estimates from Buyst (1997) (income and expenditure approaches) and Horlings (1997 ) (output), for 1925 -1938 Canada GDP and Trade Firestone (1960 ), 1850 -1860 Urquhart (1986 ), 1870 -1926 Although Urquhart seems to favour GNP, GDP was preferred to GNP here Czechoslovakia GDP, Clark (1957) , NNP for 1913 and 1925, rescaled by 5% to allow for the GNP/NNP differential Krejci (1968 Krejci ( ), 1929 Krejci ( -1937 at current prices Given the missing figure the level of GDP per head for 1938 has been considered identical to that for 1937 (Pryor et al. (1971) provide an index of real GDP for Denmark GDP, Hansen (1974 Hansen ( ), 1820 Hansen ( -1955 Finland GDP, Hjerppe (1994 Hjerppe ( ), 1860 Hjerppe ( -1950 Hjerppe ( (at constant prices, 1860 Hjerppe ( -1990 France GDP, Toutain (1997 Toutain ( ), 1830 Toutain ( -1938 Toutain ( (at constant prices, 1820 Toutain ( -1990 Toutain's recently revised figure are significantl higher than those in Levy-Leboyer and Bourguignon (1985) Germany Germany, 1850 Germany, -1938 West Germany, 1950 GDP, 1850 -1900 , Hoffmann (1965 1901 , Ritschl and Spoerer (1997 ) For 1850 -1900 , GNP at market prices was obtained by rescaling NNP at market prices with the GNP/NNP ratio for 1901, from Ritschl and Spoerer (1997 ) For 1850 -1913 , GDP at market prices was computed from the GNP estimates and from data on net factor payments abroad in Hoffmann (1965) Fremdling (1995) estimates) Trade, Bondi (1958 Bondi ( ), 1850 Bondi ( -1870 Hoffmann (1965 Hoffmann ( ), 1880 Hoffmann ( -1955 Greece GDP, Kostelenos (1995 Kostelenos ( ), 1860 Kostelenos ( -1938 Hungary GDP, data for 1870-1913 at 1913 prices from Schulze (1998) reflate with Kausel's (1979) implicit GDP deflato (for Imperial Austria) to derive current price estimates for Imperial (Habsburg) Hungary In turn, figure for Modern (Republic of) Hungary Good's (1994) ratio to the Imperial Hungary figures I therefore decided to choose Eckstein's data and to reflat it by 5% to allow for GNP-NNP differences (a percentage taken from the same ratio for Germany in 1950) Trade, crude computations from data on the share of Imperial Hungary in Austria-Hungary trade derived from Eddie (1980) for 1880 -1913 and extended to 1870 Eddie (1980 provides Imperial Austria's share in Austria-Hungary trade and, therefore, trade by Imperial Hungary can be derived, which includes reexports to and from Austria Eddie presents shares of Hungary in Austrian trade, so Hungarian trade with the rest of the world can easily be computed A difficulty appears as regards the share of Hungarian trade with Austria that represents domestic exports and retained or net imports and not just reexports Given the lack of information, I decided to consider reexports negligible and to attribute all the trade between Imperial Austria and Hungary to domestic exports and retained imports The computed share of Hungary in Austria-Hungary trade for 1880 was applied to considerable degree in price levels. PLs are a rising function of the stage of development (Summers and Heston (1991) ), and market exchange rates tend to exaggerate the national price levels for low income countries. In fact, the new PLs show that this was generally the case, although higher price levels in the Americas and Oceania are probably related to labor, while trade barriers help to explain relatively high price levels in some Peripheral countries. 55 Furthermore, a closer look at implicit PLs in Maddison's estimates is instructive. 56 For example, over the years 1870-1913, the U.K. price level remains, on average, at 76% of the U.S. price level. Maddison's observation is clearly at odds with the new evidence (just 4% below the U.S. on average), that shows an over-time decline in the British price level from 3% above to 15% below the U.S. level. The persistent and significantl lower price level in the U.K., as presented in Maddison's estimates, does not seem to be a plausible outcome during a period of commodity and factor price convergence and the rise of American leadership (Williamson (1996) ). Moreover, it is also quite unlikely that the commercial exchange rate and the PPP for the two most advanced, open economies, the United Kingdom and the United States, were so far apart under the classical gold standard. 57 It can be argued, against this view, that the United Kingdom was a free trader whereas the United States was a protectionist country, which would explain the high price differential between the two countries over the 19th century. A wider view taking into account not only institutional barriers to commodity trade but the impressive decline in transport costs and the lack of restrictions to intercontinental flow of labor and capital that led to commodity and factor price convergence would depict the United States as a country much more integrated into the global Atlantic economy (O'Rourke and Williamson (1997) ; O'Rourke et al. (1996) ).
Some of the main differences between new and older data sets could be attributed to the fact that these comparisons are between estimates expressed in current and constant prices, respectively. Different representations certainly occur from comparisons in constant prices. 58 Computations of GDP levels at constant price with a fixe PPP-converted benchmark on the basis of the best available data are needed to show the extent to which differences in older and more recent 55 Levels of average nominal protection for the decades before World War I (Bairoch (1989) ) help to understand why poor but protectionist countries (i.e., Spain in the late 19 th century) do not improve their relative position in PPP-adjusted income estimates compared to exchange-rate-adjusted ones as much as other countries in the same range of per capita product (i.e., Sweden), since their domestic price levels are relatively high. 56 Price levels (PL) are define as follows: PL ϭ PPP/ER ϭ (NGDP/ER)/(NGDP/PPP), where NGDP is GDP expressed in national currency and PPP and ER are purchasing power parity and trading exchange rates, respectively. 57 In the context of advanced, open countries under the classical gold standard, Crafts (1984b) claimed that comparisons on the basis of the trading exchange rates are acceptable. 58 It should be remembered that both O'Brien and Keyder (1978) and Fremdling (1991) carried out their comparison for France and Germany with Britain at current prices and the relative positions of the two countries followed somehow similar patterns to those derived from the new data set. 33
estimates of GDP change the inferences drawn from current price estimates compared to data sets produced by Bairoch and Maddison. In Thus, the relative positions of countries in these league tables depend upon both price and quantity. While the literature on international comparisons of income has concentrated mostly on quantity effects by utilizing a fixe PPPconverted benchmark for GDP levels and backcasting them with national indices of real product, very limited attention has been paid to changes in the price levels of countries despite the fact that inconsistencies in rankings have been frequently pointed out for the results of successive ICP rounds.
IV. FINAL REMARKS
In this paper I have constructed a set of per capita GDP estimates at current prices, converted into common currency units and adjusted for differences in purchasing power of national currencies for more than 20 nations going back to 1820. These numbers were obtained through a short-cut method designed to derive levels of income for countries and periods for which aggregate PPPs are not yet available. My results have more intuitive economic appeal than earlier estimates expressed in present-day constant dollars. They should allow far more statistically secure comparisons of real income and productivity levels across countries. Alongside space comparisons, the new estimates render less remote benchmark comparisons over time than widely used estimates in 1960, 1970, or 1990 ''international'' dollars. Nonetheless, data are subject to a continuous process of refinemen and improvement as the pioneering contributions by Bairoch and Maddison show. The new data set is only another step to produce acceptable and comparable estimates of real product across countries and over time, a precondition for findin explanations for the relative economic performance of nations.
